2
instruments operate under widely different pressure ranges, and also extremely different OCS reactant concentrations were used in the two experiments.
[OCS] = 7 ppb for KCMS and 1000 ppm for DRIFTS yet there is NO discussion of this dramatic difference or the effect it might have on the uptake kinetics. This is really rather shocking. I realize that different concentrations are required for the two techniques, but the possible ramifications must be discussed. Reactant concentration has frequently been found to affect the uptake kinetics of reactant gases on mineral dust surfaces due to saturation effects (e.g. Hanisch and Crowley 2003; Sullivan et al. 2004 ). Furthermore, there should be a discussion of the comparability of the observed reaction probability between the two experiments for as similar as possible reaction conditions (e.g. zero water vapor). If such reactions have not been conducted they should and be included in the revised manuscript.
Response:
We also have measured the effect of reactant concentration on the uptake coefficient using KCMS, and found that the lower concentration of OCS, the higher uptake coefficient (shown in follow). This can be ascribed to the saturation effect of reactive site by adsorption at higher concentration. However, in order to ensure a good signal-to-noise ratio (SNR), the concentration of OCS in KCMS experiment was chosen to be 7.0 ppb. In DRIFTS experiment, because the optical length in the reactor chamber was very short (~4 cm), 1000 ppm of OCS was chosen to gain a good SNR. In this paper, our purpose is to investigate the effect of water on the heterogeneous reaction of OCS on MgO and α-Al 2 O 3 . In KCMS experiment, the concentration of OCS was kept to be 7.0 ppb, while it was kept to be 1000 ppm in DRITS measurement, and only the concentration of water (pressure or RH) was varied. Therefore, it is comparable between MgO and α-Al 2 O 3 for the effect of water on the reaction of OCS investigated with the same method. In our revised manuscript (Page 12503, line 21), we added a paragraph "It should be pointed out that in order to gain a good SNR, the concentration of OCS used in this study is higher than that in the troposphere. However, the concentration of OCS in KCMS or DRIFTS measurements was kept as a constant, and only the concentration of water (pressure or RH) was varied. Therefore, it is still comparable between MgO and 4 α-Al 2 O 3 for the effect of water on the reaction of OCS with the same method. The results of this study will help for understanding the chemical cycle of OCS in the troposphere." to discus this question.
On the other hand, we think it is very hard to compare the data obtained from different methods because of the different reaction conditions. Especially, even though no water was added into the reaction system, the uptake coefficient measured by KCMS was based on the reactive surface area of particle sample, while it was based on the geometric area for DRIFTS. Therefore, in our manuscript, we only compared the OCS uptake kinetics versus water concentration measured by the same method and did not directly compare the data obtained by KCMS and DRIFTS. The paragraph "On the other hand, it is very hard to compare the data obtained by KCMS and DRIFTS because of the different reaction conditions and different methods.
Especially, even though no water was added into the reaction system, the uptake coefficient measured by KCMS was based on the reactive surface area of particle sample, while it was based on the geometric area for DRIFTS. However, it is comparable between MgO and α-Al 2 O 3 for the effect of water on the reaction of OCS with the same method and under the same reaction conditions." was added in our revised manuscript (Page 12495, line 23).
3) Only four water vapor mixing ratios were used to test the effect of water vapor on the uptake kinetics measured by KCMS. Four conditions is the bare minimum to observe any significant trend. Given the shallow slope (Fig. 4) and scatter in the data 5 more experiments at different conditions, over a wider range of water vapor (if possible) should be included.
Response: Because we must consider the concentration of OCS (diluted by 2.0 % OCS/N 2 with simulated air) to gain a good SNR, the portion of O 2 /N 2 , and the total pressure in the reactor (3.5×10 -4 Torr) to ensure a molecular flow state for Knudsen-cell reactor, the water vapor we used in Fig. 4 was the highest limit.
Therefore, we can not perform the experiment at higher water vapor. As shown in Fig.   4 , the trend is prominent even the uncertainty was considered.
4) It also does not appear that any of the experiments were ever repeated so there is no sense of the variability or reproducibility in the experimental data. Similarly, I did not see a discussion of how the measurement uncertainties were derived. Since the effect of water on the KCMS kinetics was small, the reaction probabilities should always be stated with their associated uncertainties, in the Abstract for example.
The repeated experiments were performed and the relative standard derivation (RSD) for KCMS measurements is 9.50 %. Note: a, BET area of sample was used to measure γ t in KCMS experiments; b, geometric area of sample holder was used to measure γ obs .
9) The Discussion could often benefit if the specific experimental values being discussed were stated, rather than discussing them in relative terms. I have noted just a few such occasions below. The uptake kinetics derived from these experiments should be compared to those obtained from other systems to put the potential significance of this reaction for the atmospheric sink of OCS in perspective.
Response: This has improved in our revised manuscript Response: As shown in Figure 3c and 3d, the concentration of H 2 S produced by reaction of OCS over MgO is higher than that over Al 2 O 3 (the slope of H 2 S concentration with temperature on MgO is higher than that on Al 2 O 3 ), while there is no difference for the yield of H 2 S (H 2 S produced per reactant) over these two oxides.
13) p. 12496: Additionally, H 2 S and CO 2 were observed as the gaseous products for the catalytic hydrolysis of OCS on -Al 2 O 3 at ambient temperature (Rhodes et al., 2000; West et al., 2001) . Therefore, we conclude that, similar to reaction on the surface of Liu et al., 2008 Liu et al., , 112, 2820 Liu et al., -2826 . However, when the temperature is higher than 250 K using our system, the effect of heterogeneous reaction on desorption becomes very significant and leads to a very bad fitting results (see the paper J. Phys. Chem. A, 2008, 112, 2820-2826 Response: It means "atmospherically relevant humidity". In our revised manuscript,
